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» ^I2i5>^ C-ll -B-g-*>7il A}^^ ^ ^711: 7l^V ^ o]^ ol^^V^ 
oil ^tb ^^^-l^. 

<9> <aa}:2^ 0.5.^ j^7]^ "^^^M -n-711- ^^^] ^ -B-711- -n-71 

32]-:^^ (deposit ion process)^! ^^^^ 1^^^^ ^^^1^ *>^*^1 ^^1*>^ 
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^S.(vacuum pump)* ol-g-^H ^fl^l tflsl -B-^lt!:^. <^1^<^1, 

^flHl ^J^\^ ^V^ofl ^^Itb *>q- ol>a-ol ^fl^.^ I^^^^S-^Ei 
-^711- -^71 #^ ^^^Alflrl-. 

<ii> 0.7]^ y^^S-B] <i^#^^ ^S. ^^1- Al-zl- ^^0^0.5. ^til^ -g-7lS. 
3. <^Voll f^2VAl^ -^7l# ^^^^t:!-. ^^^^S. A>-g-£|^ -§-71^ ^S- A^<^ 

421-^ (ceramic) ^4 i^"!^^ ^B^-S- ^^^^l'^, -g-7l ^^<^1^ <Ha^1tb ^^fl^ 

S.<3=^^ 7>^ srlBl(heater)7l- ^7l S^o] ^ 7^11^^ -g-7l ^^^q ^i7> 
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^il: "S^ ^ ^4. -^7l#^ ^7l^-^E^ Tle^ofl ^c>l^ ^o]] £<a€ 
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1^<^1 ^^Sl<H 7l^<Hl £^^>7fl ^rf. nq-^l-^i, tfl^^ 7l:^ofl -^7l#2l ^<a«l- 

*2fl^ #^1-'^ 7l#S. -e-71 «l-nV^ oj^^V -e-7l# iii^># -g-g-tb ^1^* 

71^ ^^fl^'j-^l ^Ij-f o]^^ 
<14> £ 1^ #Hfl2l ^^^"^"^l A^^*l-7l ^SflA^ 7fl5*^ £Al 
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<15> £ 1^ ^^*>Ta, ^^iH(lO) vflo^l -^711- 711^1- ^-i: ^ 9X^ ^7]S. £7>M 

(60)^ :£$j^>^, i7H(60)<^l ^^^^1^ ^^^^ «^1^2^V^ ^ 

^ ^ul(lO) xfl-^^ <a-^^ 10-6 Torr ZL ^, £7>q 7>^ ^J-^l(50)» 
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7><iAl?^^^ ^J-^l(20) ^o]] 7l^(30)o11 ^aVAl^4. olnfl^ £7|.i_^ 
(70)S!l- 7l^ >Hti(40)fe :£7>u|(60)^<^1 7l^£)7l ^^<H1 ^flwl(lO) ifl^<^l 

^^V^l ^Tfl ^ 71:&(30)<^1 ^^51 ^^>7ll ^c:>>^^ ^ 

tVcl-. t!-^, ^fltildo) ^-fS^ S-MBl (monitor :80)7l- £^5^<H -^^1* ^Islt!: 

^^^1 au|Bi(80)s. ^^^>^^-1 ^^^^ ¥^11- <^l'a-^ ^ 

7>ul (60)^11 ^^^^]^^1f *m wl^^l^^ ^^1^<^1 9X^. 71^^ 

^. atl:, ^^1-51^ ^1-^^ -^^l-^l '^^J^* "1^1^ ^^1 £7l-q (60)0)1 

3^^1^ 1-^^ «a=, £>>u| >^eK70) ^ 713^3- a^eK40)^ 7m ^1^, ^^'Hl 2]^!: 
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7m ^'S^VTfl ^ ^ Si*^ ^^^^^ ¥^1* ^^^^Ml ^71 

9X^. ^11- ^itfl^ «y: 5.3ll:^iS(Stephen R. Forrest)^ ^^fl^ ^i^^" ^^f^ 

-^A>^>711 ^^71- Ir^l^^ S^Hl" 7><i^H ^^s]^ -H-711: 7l^>4 

o]^ 7}il- ^^^1 7l^^<^] -^7l# ^^^*>^1=^-( "Method and apparatus 

using organic vapor phase deposition for the growth of organic thin film with 
large optica non-linealrities"^ ^1^^ i^l^^^ ;^l5,554,220^(1996\i 9€ 10 

<^ ^^■) ^ "Low pressure vapor phase deposition of organic thin film"^ ^1^^ °1 
s.^ 6,337,102J:(2000id 1-S ■^^)). ^^^^ JI^^<HlAi £7>M 

^Bfl ^ ^711- 7] o] q-^^ ^^^#^^^V<^ tfl^^S^ ^7]^ ^^o] 

7}^t}z\jL t}^^.("7]^^ ^7l# ^^l-g-^ 7l^j- -H-7l# 

>l]s.o:| cfltb^^ ^^ 2002-003862551(2002^ 5-S 23*^ ^^)). 
<19> n^ofls It^^Vjl, tzfl^^^Sl ^<gt!:-6-7l# ^-§-^*>7lol]^ ol-aj o]*^ 

^s-o] igr0.c^. oil- ^^Br>7l ^^a^tt S^^Sf iL^lro] ^cf. 

<20> ^ ^t^o] ol^jL^V 7l^^ 4^1^. ^^2^ ^^^] ^ ^^^>7fl 
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<21> ^1-71 7]^^ 4^11- ^^^^1-71 ^tl: ^ ^^^^ 'a -^711: ^ ^711- 

<22> 71-^- 3^^^ ^^1^ 3.711 ^n^S>\. ^^^^1- 3L^*V<3^ 

^7] tiV-S- ^'Hl 71^^ ^l;^ls>^ 71^ ^1^1^, 7l 

^]:^6\] xJS\^^S\7]] ^7] tiV-g- ^flt^ ifl<^l ^ B|c:>l ^^1- aV-i-oll -B-711- 4ii 7l^ 

(organic source gas phase)* ^1-71 7]^ ^^S. ^<^sl-7fl ^afl^rl-fe ^>^4 shower 
head)!- i^^V<^ ^^d^li. ^7] -^J-7] ^n^l n^S. ^j-71 -H-711- 

7]^-^ ^^5^171^ ^^=. *fltJl (source chamber )5q-, ^7l ^^^} ^7] ±^ 

^d\]/<\ ^7] -^711- 7]^^o] 0.7]^ ^DB-S^Bl 7lS}-£li^ ^^^m 7><i^, 

^ 7}^^ ^^€* 5Lf-*H ^^^^4. 
<23> <>i7lA-l, >^7] ^7] .^71 7]:^ ^]^]^ A}o]6\] S^gSl^ 

^>^^ 71 ^(shower curtain)* ^^ ^^^}<^ ^ 

<24> >^l-7l ^J-7l O]^ 7}^ ^^^^S.^B\ ^>7l ^^tH <il^5l:a 

ol^ 7>>i >a-7l ifl-^S- <?i^^ ^^<H1 ^7l ol^ 7l->i7l- 

^7] ^flt}1<Hl ^•ysl^ ^-g-^V^ <^1^ 7>i ^y^i^^l- 5L^s:>^ o]^ 7>>i 

S., ^ ^1-71 n^-S.^^] ^^7] l^S. <g^5lJl ^o^7l o]^ 7}^c>\] o^sflA-1 

*^5l^ ^7l -B-7l# 71-^* >^7l ^H^S-^-t^ ^#*>^ ^S.9l *7ll- i>i 
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<25> atb, ^7] ^'^] -M^l^l^ ^1^ <y'asl^ ^7] 

<26> ^71 o]^ 7>>2 ^'a:^^ ^^1^<^1 ol^. 7>>:: <?1<^J^ ^^^^ €^ 

<28> >^V7l ^7] Ol-o- ^fltl^ofl ^1-71 -B-7l# 7]^^S\- S] ^ 7>>i# 

^tb 7i->i v^ i^^H ^^^m ^ ^ci-. 

<3o> ^7] ^fltH^ 4^ ^^^^ -n-711- 71^-i-* ^^^i ^^n^ 

<31> ojnfl, Aj.7l ;^V^]^ zl-z^o^ A-^S. Cf^- -fi-7ll- 7] 

>^vs.o. ^^].^ >^7] ov^ ^l-^H -B-SJ^l^l^lM- ti>oH^ 

(bypaSS)Al7l7l ^tfl ^^1^ <^l^S.t, ^ Oj^^s-o,] ^1-7] o^^ 
^ Cf^o^ 3L^>2rH ^^^^ ^ SX^. 

<32> >a-7l ^J-^Hl^i >^7l o]^S.^ ^ AJ.7] 7].^^>£S- ^7] 7>^^^ C-l 
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<33> ^7]Q] 7]^^ jzf^^li- ^Aj^>7l ^ ^"^^ n]-^ °a -^711: ^ 

711- 7l>^^ ^^^*>^ "^n^, ^71 -^711- 7l^^ -§-^^ «J-^l*>7l 

^ '^l^S.* ^^7l -B-7]l- 7l^1-# tiV-g- A>^^€^1^S. 

tfl^€ ^^Hl 71^ ^flfl^H ^£*>^ ^^1. ^ ^7l 7l^ 

<36> ^V7l ^1-71 -B-711- ^ll^Sq- i:f€r ^7l# 'ti^ ^^^^ 7> 

^^>^ ^12-^711- 7l^l-# ^^^^>fe ^^1^, ^7l SJl^l^l-^ O]^^] ^7] 

711- 7l^>Sl -g-^^ «J-^l^>7l -e-^m tS^l ol^Sl- >^7l 

^12-B-711- ±^ 7]^-ir ^-§- A>^^^1^S. c^l^^V^ ^^1^. ^ol-7l A>^4*11 = 1- 

1-^ ^1-71 o]^^ ^l2-R-7ll- 7l^J-* >g-7l A>^4«ll:^oll Cfl^^ ^^Hl 7^ 

^^<^1 ^Hfls^M ^12#^1- «V-§-* ^^1. ^ ^71 7m 'a-'^l ^l2^^^ol ^ 

^1-71 ^flttll- ;*)l23l^l(purge)^m ^^1» ^^ i=l-^^^^l ^7ll 

<37> olnfl, Aj.7l -^711- 7]^^S\- ^7] ;«il2-^7ll- ±^ 7]^^ 0.01^ ^^1 ^ ^1^ 

7>>^lo| x\:Q «.^oil o:| 5(1^1 o.^ >^7l aV-g. ^fluloll =^ o;icl-. 
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<38> ^ ^^ofl tcl-H.!^, cflig^ 7l:^<^l -a-7l# ^^-^l-* 5<a*>7fl ^2)-^ ^ 9X^^ , 

^S. ^*]: %l=^>^l^a ^ SI^. *>M- <^l^o^^ tff^^^ ^^i-*>^ ^ 

^, -^711: ^^oil t:!-^ -H-711-, ^ ^711-^ £^^>^ ^1^> 1^-^* ^1 

-§-*H -B-711- ^^], ^ ''J^^ ^^^1-711 ^ 91^. 

;^]^5^ol;<l^ £^<^l^i^ ^"^^ '^^^ ^"^^ 

S.^]^ -S-^l- ^^It!:!^. 

<40> M. ^Ajc^loflAl^ AflS^ 711^5^ 7i<?^ -^-711: 7l ^^^l* ^l^ltb^- 

^ ^Vt^o^ ^Aloflofl -B-711- 71^ ^aj- ^^1^ 7l^ >a-<^l -^7l# ^^^Al^ -^7l# 

7l^# 71^3: ^^al-Tfl ^tiflA]?!^ «^l:^(shower head)# ^«1^V3 

. oleltb ^>^^ ^l^^l -B-711: 7l>^i-^ ;^l^^>7l 42^^ -R-711- 4S7> 

^flylCsource chamber)# ^w] S^V. cf^^l -B-7ll-l:S. ^^^^ -B-711: 

MVn^^ ^^^^-7] =L^3l, -B-7l# ^^^^^ ^^^>7ll 2:^*1-71 ^ 

A]:^ «.^v oj-i^^ oj-g-s^l-o^ -^711- ^^9] ^^^>7ll ^ ^711 

<4i> £ 2^ ^ ^^"^1 ^^HHl "1-^ -n-711- 71^1- ^^*V7l ^«fl>«>i 
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<42> £ 3^ S. 25^ source chamber part)!- -i^sfyl ^^^^ 7\{^^^S. 

<43> 21- %i-S^>ia, ^ -M^l-^l^l -^711- ^^1^ -H-7l# ^^^^ 

oil jH-^o] ^^5]^ ^flal (process chamber : 100) » ^-§- ^5^1(100) 

oil o]x^ o^^tv ^^^^>:n. ^^]^}7] ^s(200)7V ^ 

^ ^S(200)fe '^^^'el S-Ei&l ^^(rotary pump)S. 0.001 ifl^l 100 Torr ^:£2^ 

o. oiei^ ^^(200)^ *^tt1(iOO)^ 71^ ^^-^1-^1 71 

7l ^^^^ ^si- ^ Sic!-. 

<44> :5l-§^ ^H(200)i4 ^^ttl(lOO) a]-o1^ wfl^o.^ ol^o^^ yB#S.(201)7]- 

o^m^lJl, «fl#S-(201) ^Hoim S^(trap:203)ol ^ M^(203)^ 

o]x^ ^^^^ 7>>i, <^l^i:fl, ^S(200)S. ^S.(turbo pump)!- <^l-§-^ ^-f , ^1 

^^^"^l ^1^1^ ^^-§- "^1^^. ^^^1 ^^^-2- 

^ ^l7l^}7l ^efl S^Ccold trap) ^Bfls ^7ll- ^^^*>^1 

^31 u-^ ^-ilrl-l-^ (203)^1^-1 -§-^slcH ^^(200)2] <iSl-l- ^o}^v\, 7]^ 

;^o.^, E^(203) tflofl^ 6fl^] ^<a(oil) !r5|- 

(fluorocarbon oil) ^^S. ^K-l^i^f. 
<45> t^l&lt!- M^(203)^ ^^ofl^ ^S-l- «l«-(throttle valve:205)7> 'i^l^t^. ^S. 

1- 'iW-(205)^ ^-§- *^tH(100)fif ^51^ B]1#S.(201) Al-olo^ oi^o^ 
5.(201) ^^<^1 ^^1^>J1 $Ix:f. ^^1- 'iti.(205)fe ^^^1(100)1^^ ^^^^ ^^^*> 

^1 ^cf. ^I!-^, «Vol3fl>^^ (bypass)* ^-g- ^^wl(lOO) 
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sq- ia>ol3i(lil- ^S. AHl- :^^^l(switching)*V7l ^-§- ^ ^^^^ 'i 

:a.(quick switching valve for process chamber : 208) 7> -^^1^ ^ SX^. 
46> ^^(200)^ ^^^S. ^^ny} ^^^€ ^^Wl(100)«^l ^Jr-^- 7}^, <^mcfl. 

o.7]^o:) 71^^-^ ^l^^>7l ^^^i, ^^tf|(source chamber: 300 )7> 'i^j^i^V. 

tt1(310, 330)^ 71^^ 01^5.(350)1- -f-^fl^i ^-§- ^^w1(100)<^l <?1^€4. ^7ll- ^fl 
^7> 1:^1^^ ^fltt1(300)<^l^i -H-711- ^11^^ 7]^^] <=>W yy^^si], 

71^ 01^3.(350)1- ^-§- ^^Hl(100)S. l-ol^Tfl ^cf. 

^47> Cle^l^ ^^^1(300)^ ^n<>\] ^7ll-^ ^^7} Cl-^<^a tifl , 1:^-^21 

^fltfl(300)7> ^^S. ^ ^1^. ^1^. ^le^ltb ^^wl(300)7> JIl«i 

21 ^fli3l(100)<^l cl-€- -a-711- 7l>a-€-^ ;^1^^ ^ 9XS.^, 7]^ o] 

^S.(350) 7>;^l:5l ^>a-(branch type)^^. ^^^l^lJl, o]^]^ ^^'^l 

W1(100)S ^^SlTll t}^ SL4^^^ ^l^^>7l ^tt ^>-g- ^^ttl 7>:i oj ^ i^^l 

(process chamber gas in quick switching valve:351)l- ^^1^ "r^ 
<48> ^fltJl(300)<^l o]^ 7>>il- ;^l^*>7l ^tflAi ^fla1(300)<Hl^ ol* 7> 

^ ^^€(410)01 ol^ 7>>i 01^^(417)1- ^^ti1(300)<^l ol^ 7l->i 

^^■i: ^^'g^lTfl Stt 5<^^^>7ll *l-7l ^^^i, o]^ 7>i 014.^.(417)21 ^^ofl^ <='l* 
7>:±i ^^-g- 'Sti.(regular valve:411)7> ^^l^lJl ^]^^] 'S^(411) ^^<^1^ -B" 

^ ^^711(413)71- ^^l£|ol ol^ 7}:±L ^#21 -a-^* ^i^^>7ll ;^lol^>7fl . 4ii 

Bl (300)71- cf^ "fl^ ^1^ 7>i 014^^(417)^ ^^'^l 7}7]P^ zl-zl-sl ^fltil 

(300)S. ^el^Tll slJi, ^^1^2) :^^d\] o]^ 7}^^% >^^^^S. >Hl^^>7l ^«11A^ ol^ 
7>>i ^wfl-g- ^ ^^^1 «l«.(419)§ol zl-zl- ^^1^ ^ oxvy. 
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<49> o]^ 7}^^S.^ lr«-^^ 7l^l<?l ^i, <^>^^. 3^^, ^1^. ^il^ ^>-^ 

^ ^ o;ii:^, oje^tt 7>>i^ ^^^1(300)1- Tl^H ^^^1(310 330)<^l^i 

-^711- 7l^>^ ^'y^sH ^w1(100)S <^l**>7ll ^cf. ^flWl(300)^ ^ 

^1 i^-i- ^^tH(ioo)^ oi^£i:£^ -^£^4. 

<50> j£ 3^ %^S*>^, ^^1*1(300)^ ^iBllols:)^; >i^(stainless steel) -^"^ 

o_s. o]^ol^rV. ol&lt!: ^flw1(300)^ ^^^1^ ^fltJl(300)<^l ^'S^ -^711: 

7l5l-Al7l7l ^tfl ^^tt] (300)1- 7V1^>fe ^1^ l:^(heating block) ^^fl^ 

4ii 7><i^(500)7> ^wl^^. olE^tl- 7><S^(500)^ S. 2<^1 ^^1 ^ 

i ^Wl(300)» 71-1^ ^^Wl(300)<^l^i ^^3^^ -n-711- 7l^J-ol 

7l'^V ol^S.(350)» ^ ^^Sl^ «oM^>7l ^^fl^i 71^1- ol4.S.(350)» 

^ o;icf. 7l-<l-^(500)^ o]^]^ 7]^V ol=i.^(350) ^ 

<5i> H 3^1 ^fltH(300)^ ^7l# ^11S(600)# *>-f ^^1(301)^ 

^^1(301) ^Ml H'ysl^ ^1--^ ^^1(303)» S.^^}^ oj^o^xlji, 5]-?- -=-^1(301)^ ^J- 
^ §^1(303) A>oloii^ 7ll^^ (gasket: 305)^1 5^"^^^ (sealing) ^i^. 

*^Bl(300) ^^1 -B-7l# ;^11S(600)^ (300)1- 7><i^>^ 7>^^(£ 2 

9] 500)^1 ^1^51^ 1 oi]ui;^lofl 7l5|-5]7ll ^cf. 

<52> ^flt3l (300)51 ^1-^ ^^fl (303)1- ^-f-^}<^ ^fl^Slfe o]^s.Ul7)^ 

dt^ ^J»l(300) ifl^S. ^5^1(300)31 ^^1(301)1- ^■l-*><^ ^1^^ 

^ 7l^V ol4.s-(350)<>ll <a^€T^. ^^(300) ^^]^^ 7}^ ol^S(417) 
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sq- 7]^^ oi^s.(350)^ ^^w1(3.00) i^^S. 7>rfzl- ^l^^V 

7] ^tlr -^l^ 7>i <y<?J^(418)7l- o]^ 7]->i ol^S(417)^ # ^^'^l ^^^Sl:^, . 

4ii 014.5.(350)^1 SJ: ^^<='fl^ 7>>isq- 7]^^ -^711- 7l^, ^. 71^ 

# 7l^j- ol=|.S.(350)S '^%^7] ^tb 71^ ^#^(353)7> olnfl, 

7l-i ^^^^(418) ^ 7l^> <a#^(353) *(hole)#S. 

^ ^ oiiq. o]e-l^ 1-1:(418, 353)^ 7l^^ o.^. ^^9] ^BflS 4^ ^^fl 

^ ^ SX^^, =L ^ I7fl ol^o] ^ ^ ojc^. ole-lt!: cfl^ 1mm 

lOmm ^HS] ^711- 7}:^ ^ 9X^. 
<53> o]&l*V ol^ 7}^ <^l^^(418)Sf 7l4^ ^#^(353) ^>oH1fe, ^, 7Viii 

ol ^3.(417) 21 ^ 7l^ ol ^5.(350)^ ^ AVolofl^ ol^ 7}:^ 

(307)7> -i^l^i:!-. 7>i ^^V^(307)fe riii ^fltH(300)<^1 ^'ys)^ ^1^ 71-^1- g 

1: ^^tt1(300) 91^] 9X^ '=>]^ 7V>i <?l<a^(418)» ^<^Si]r/<\, ^ 

^¥ l-^(block)-2-S. w>^3l^>7fl 7Vi ^>a:^(307)2l ^a}^ tcj- 

Sl- o]^ 7>>i7> ^711 ^5L^ 7V^^ -6-711- ^11^(600)^ ^7l 

# 7HV# i^^>Jl 7l>a- <y#^(353)S. <?1#S1<H 7l>^ ol^S.(350) 

S. ^o]7} «>-§- ^^Hl(100)S. ol^ 7>>xS!l- -^711- 7]^o] ^^s\7\] ^y:]- . 

<54> Ol^ 7>>il- ^711 ^XAl?^ ol^ 7>^i ^>a-^(307)^ 71^21 

oisolxluj- ol^ 7>il- ^^Al?1# ^ Cl-^ ^tflS- ^51-^ ^ ^-^H :i 

^ol BE*]: ^ SZt^l-. 
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<55> tiV-g- ^flt3l(100)'Hl -B-711- ^tfl, £ 3^ #S^><^ ^^tt «> 

2]- 4ii ^fltH(300)<^l o]^ -^711- 71^1-* oV-§- ^fltH(lOO)^ 

iiiifx ^tH(300) ^^1-^ ^ —^^1 ^l-S-Csource out quick switching 

valve:355)s^- 91 ^ ^-^l^^ ^iti-Csource in quick switching valve:357) ^ dir^i 

wl-ol5i)>i ^ 'i^-Csource bypass quick switching valve:371)-l- <^11- 

-a- 711- 7l>^-i: ti>ol3||>i^4. o]^ ^^X] 71^1- ol^s(350)Sl- tifl#S.(201) 

A}o]M. '^^■s}^ tiVol 211^5. (bypass path:370)7]- tiM^S -M^l^i^. w}o]2() 

>i ^ «lti.(37i)^ lal-ol 4^:^(370)^ ^^^1 al-«='H^^(370) ^^<^1 

<56> W>ol3l|l^# ^ o^^oll ^}°]^^ ^ ^^^1 'i«.(371)» ^JI, «>-§- ^^Wl 7>^ 

<y n «lti.(35i)i- <lolAl 7]^^ o]^s.(350m ^-§- ^^al(100)S. o] 

^S. ^9li\inem^ ^^^1(300)^ ^1^ ^^ 7><i-^(500)ol1 7><i 
m ^ <^l^, S.^ 7}^^ ^^^1(300)^ z|7l 

^£7> ^ 71-1^(500)^ s.^:^^ o.^ ^]o\^ ^ sr>«. 

«^lE-l(sub-heater)#S ^ Si^f. oliq] 7l-<i^(500)^ o]^s. ^ tfl^ 
4^^<^l^i 500 °C ^:£^7>^1 7><it!:i=V. 

<57> £ 21- Cf^l %l-S3r>^, -8-711- 7]^^o] aV-g- 13^(100)^1 5l^ 7> 

^7> ^ SX^. o^el-^H. Sl^ 7}^mr ^l^*>7l 7]->i ^^^(450) 

ol 7>^ 01^^(457)1- ^-5- ^^wl(100)ofl ^-5- ^^Bl(100)oll sl^ 
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s\^ 7}^ ^^-g- efl^sl tw-(regular valve:451)7> 5fl#e.^ '§^.(451) ^r^d]] 

^ 7\^l^ -B-^ S^^l(453)7> ^^ISjo^ 7}^:: ^#^1 -^^^ >§^*>7fl >^flcH*> 

711 -e-^ 2:^;^1(453)^ :^^<^1^ ^ ^^^1 'iti-(459)7> ^^l^lJl, -B"^ ^^^1 

9453)2^ ^^<^1^ sl^ 7}dz ^91^ ±^ 7}^ 91 ^ «lti.(455)7> ^^l5l<H 

<58> sl^ 7>>i^ aV-g- sflwl(lOO)5l -a-^^ a^^>7l :£*^3SlT3^, 4li 7]^^ o] 

^S(350)« ^-g- ^Jtil(100)S. Iro^sq-^i ^i^a-^Hl^i ^7m «>^-g: ^^^^Vfe ^ 

-g-^l-Tfl ttcf. °l2-it!: 5l^ 71-^S 1:*^^ 71^1^ 6> = ^, ^^1-, ^1^, ^il 

^ 1: 9X:n., ^-§-^^ 71^1^ "a-aqov iie]:Di, -H-7l# ^^a)- tI^i 

<59> ^^^o^S., -B-711- 7HV0I aV^ ^flttlC 100)011 ^, -^711- 51-71 

^«ll-^i^ 7>i el-oio^ ^fltH 7>^ <y ^ «lti-(455)» ^-g- ^^tH 

(100)^ 2:^^!:^^. 

<60> ^fltJl(lOO) iflS- 71^1- ol^s(350)^ aV^ ^«b1(100)S^ tfl^ 

^] ^^1^1^ A]:^^^i:c(iio)<:Hl ^^sl^i A>^^^i^(ioo)s. 7}^^, -B-7l# 4l 

7i>^i-^ ^l^^cf. A>^^ ^1^(100)^ A>^^ ^1:^(100)011 cfl*J=sl7ii ^iH(ioo) ifl^ ^1-^ 

<*11 ^^1^1^ 7]% ;^1;^1-^(130) ^J-ofl ^B^^l^ 7l:&(iAlSl^l ^^) >a-<Hl -^711- 4ii 7l 

>^Vo. aufl^yc^ 7]^ ^Hl -^711- ^^^V ^ ^2}-Al7l7fl ^cf. 7^ ^1 ^1 130)^ 

^-g- ^^ttl(lOO) tfl:^^ ^^tb *fl<*l3l 71:^* ^1^1 «>*^ 7l^ ^1^1 -¥-(130)5. tb^^l 

7l^ el« ^(lift pin:l35)^ ^tim ^ 
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t\. olBl^V ^(135)^ ;^1;^1^(130)1: ^l^^l^l-^ ^1^1^(160) ^w]^ ^ 

t>i ^1^1^(130) ^<^i <y:^si£^ ^\^^n^a\Q>)^ 7m 

^ ^:g^>^ ^ ^ ^cf. ol&l^ 7]^ ^1^1-^(130)1- Sl^Al^lTl 

^1-^ ^|.7j-Al7l^ ^l^s>:£^ ^fliil(lOO) ^-^^1 S-Bl (motor) ^<^1 

<6i> A>^:i«iiH.(ioo)^ ^^Am s^l^l^l^ ^^-2.14. ^ A^'^^ ^7l ^-g- 7l->i ^oi ^ 

^€ ifl^ ^Wle>^ ^^S. ^7l 71:^ ^1^1^(130)<^1 cfl*J=Sl^ 

^^^^ ^ofl^ cl-^o:i ^A}^(S.Al£l;^l ^^)^ol =^^]^o\ tiV^ 7>>i» ^<a*> 
711 ^«fl*>7ll ^t:!-. oH, >^7l 1 7ll 5711S1 ^^^^ >^ SX^^ , 

A>ol^ ^7l ^*<^1 -f-S-Oll ^«I1A^ ^1-71 tiV-g- 7>^, ^, ^711- ^ 

i 7U1-^ ^*># ^<^1 ^-^>^1:<H1 5<^a*l-7ll till ^Sl Til '^H. 

cfl^ O.Olmm vfl^l SOrnm 3715. ^ ^l^^l. ^>^^ ^1^(100)^ 

HAi 51:^1^ ^^-^M- ^1=^-1^1:^ 7><i-^# ^wls^H ^>^^*ll:^(ioo)» ^IM-^ -R-711- 

7l^j.o] -§-#£1^1 A>^^ ^1^(100)21 ^£1- ^^^^^ ^£ olAVo.^ -B-^l^l^ ^ ol^ 

<62> A]:^^^:^(100)^ «>-§- 7l->^, <^l?lcfl, -^711- 7l>a-^ 7m ^1^1^(130) ^o^l 

71^(190)^^1 ^<^^^^>7ll ^«11*M ^l^^VSS, -R-711- 71 ^j-^ wV-g-^^ 

^ ^ai-sl^ -^711- «l-^i-^ a.711 ;^lJi^ ^ ^1^. o]^^ ^\^n^{\OQ)^ % 

% ^^\^% -^7l# 7l>^^uil- 21^^ 7>>i ^^^>7ll 71 
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<63> i&V^, 7]^ ^1:^1-^(130)^ ^l-^<Hlfe 7^ ^1^1^(130)^ ^£1- S^^}^ 7l^ ^ 

£ ^^^^(150)71- ^ Xli=l-. ^^-^(150)^ ^^H^S :£Als:l->^l ^^0.14 

^21- £l-^(cooling line)*32l- 71:^ 7>^^» ^wl^H 7l^ ^1^1^(130)» 7^^ ^ 

<64> BE*]:, 71:^ ^l^l^(130)S!l- a>^:i^i:e.(iio)^ a>o1o^ 7l^ ^l;^l-^(130)2l 

w-o^o)l A>^:| 5S€-(shower curtain: 120) ^^l £<am ^ ^4. ^>^^ 5H€-(120)^ 1: -^^^^l 
7>^^l-<=i ^>^^ ^1^.(110)^4 7l^ ^1^1-^(130)^ wHl # ^ 

<65> ti>^ ^«al(100)o11>H -^7l# Mi-B^- ^A^o] ^6\]^ z]- ^flwl (300)^1- 

^-§- ^^WldOO):?]:^ '^m'^. -n-711- i^:: 7l^ ol^S-(350) -^^ ^il^^ 

(cleaning)^>7l ^^^^ , o}^ ^ «la.(355), ^ «^«-(20), 

4ii Hl-ol3i(|>, ^ ^^^1 wlti.(370)l- ^Jl, ^1^1^ •iti.(359)5!l- «>-§- 

Bl 7>^ <y ^ i^^l «lw.(351)l- 1«H 'a^^ 71^11: aV-g. ^flwl(lOO)^^ 

oj^Al?!! 7}:^ el-^-i-^El- tiV-i- ^^Bl<^l ^-g- ^^ttl(iOO) ^-9. 

vll:^-'^^!.. '^ll- ^^Hl(300)* -fSI^V^ 7}^ ol^s-((340)» o]^ 7} 

^ o]^^(417)sq- 7]^ o]^s.(350)# "S^^VS^ ^^1^^. 

<66> ti-^, c4-<^ «Vn^o^ ^^^5^ ^ cf^^^Tfl -B-7l# «Vn^# -aV^ 17)1 o] 

^^tH(300)l- ^^l-^Vc'^ ^^Hl(300)2l ^1- ^^Va]^ ^ o)!:}. att, 

t!: ^^^1 ^ ^^e)sl oj: £^(doping) ^^^}7] a1^ «j- 

°l-§-sM -6-71 # ^^^^ ^^1-^ ^ ^cf. 
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<67> ^ ^x^o] ^X\c^]6\]^<] ;^lAl£l^ -B-711- 71-^^- o]^t}c^ w^Vi^ 

^S. Cf^^^T^l -^711- ^-f n <a^l^ <mAl^ =^ o1 

<68> £ 2» nf^l ^^-1, ^ll^i ^ 'iti.(355), ;^1iai^ ^ ^ 

^^^J »itf.(357), ^liaV-g- ^^ttl 7}^ 91 ^ (351)1- 1^ ^llii 

(300)1- 7>^-^l-o^ ti>-|- ^flwl(i00)i 71^^ ^Hl ^ -R-711- ^^i-*>^ 

<69> ^ ^^S., ^7] ^ «1H.(359)S1- ^ll^V-g- 7}^ 91 ^ ^^^1 

«lw.(35i)l- ^o] tiV-§- ^fliHdOO)* sl^l^V^ ^^^1(100) ^\^S. 

tfl <^leit!: 311^1 ^91, ;«fl2^i <i>:g- ^ ^^^1 «lti.(355'), 42^^ ^ ^ 

^ 'i:a(357')55l- :^]2±^:l wj-olj^i ^ ^1 »iti.(371')* ^^-^i -B-^ll- 

^^(200)S. <^l^*}oi ^tflT^ ^Bfl^lM(steacly state) S.^^ -n-^l*>^ ^^1 
* ^^^cf. o]T^, ;^l2«V-g- ^^Bl 7>^i 91 ^ i^^l 'Sti-(351')^ ^ ^cf. 

<70> Afl »i;5^11s., ^I2d^^ <^>^ ^ i^^l «1«.(355'), ^]2^^ 91 ^ ^^^^ "^^.(SS?') 

^ ^I2til:-g- ^fltJl 7>i <y ^ ^^.(ssi')^ <io^A-1 ^y]^ wi-bV^ ^aj-^V 

^ ^av 34.;.^^ ojnl], ^^fll^i o>^ ^ ^^^1 «lti.(355), Tsfll^i^^ <?! ^ 

^^1 «1H.(357), ;^ll^-S- 7}^ 91 ^ «iti.(351). ^11-^^ ^a-^'a ^ 

<7i> til ^^S, ;*ll2^i n ^^^1 »i«.(359')5l- >Hl2«]:-§- 7>^ ^ ^ ^^^l 

'iW-CSSl')!- *i<^ ^!:# -^7l# av-g- ^«tH(ioo) ^-^S li^flJl ;^U:ii^ o> 

:^ ^ ^^(355). ^114i:±i <y ^ 'fi«-(357), ^ 
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«lti.(37i)l- <^o\X] -e-711- 711^1- v}s. ^^^H(200)S- ol^^><^ rfitflolM Jl 

<72> o]^]^ 47>^1 3)-^^ «V^^1-'S A-B ^BflS. ^^^-^S. -^711- «l-n^^ ^aj- 

^ >^ ojc^.. ol&l^ X\:^ -B-711- 7l>a- ^c^'^^ -fr^ll: ^1-^^ ^^^1 ^ 

£^ i^fl-T- ^^^^V^l S^^V^ jL-ir^^^lcf. 

<73> y>-g- ^flal(100)S.^Bisl ^^1- -i-^ ^H(200)<Hl ^«fl^i 

^^71^!: ^^^-1 -i^l^^ fti.*^ 5001C^7> 

^ 'iM^>7l ^^^i 7>^^1-^ ^ 71^1 ^cf. ole-ltV wflu.!:^ 0.052:^7}^1 

^ ^J^Sl- 7>;^H ^(on), ^S(off)€ ^ "1:^^ ^^1 wl-^^*>T=l-. 

<74> ^ ^^S] ^Al<moll tt]-^ ^7l# ^^1- ^^l<^m ^^^1, 

(plastic) ^^ll^S- ol^o^^ cV<a.^v 7]^=. A>-g-^ ^ ^cf. atb 71^51 a.<y:£ ^ 

^-♦(roll-to-roll) ^BflS. 7]^^ ^ 5Zi=1-. ^le^t!: 7]^^ ^>^£7V ^ 

o].;^!^ A]:^:) ^l:^ £Ol^o.s.M), ^^^1-711 7>>i, <:^1^i:fl, -^7ll- 

71^1-* cfl'S^^ 7]^ ^oHl ^«fl ^ SZ^^ i^-fl 7l^t!:4. 

^ 7l^^ AV>a- ^<='fl^i ^ ^<^>^ -^^^^ ^1^^ 7>^ ^Hl 
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o.7|o. ^2}. ol^e>ia, ^"^^ -^711- ^'U^}7\] 

^ SX^^, ^S. ^ ^r]-. ^>i4 ol>a-Sl -B-711- cf^ 

^n^}^ sfe, -B-711- ^^^] -e-711-^ s^^m ^-f «oi-'^ 
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^7] 7]% ^1^1 ^-^l -i^lBlo^ -^71 71:^21 ^S^- S^^>^ 7]^ S^Y, ^ 

^71 71^ tfl^SlTil ^7] aV-g- iflofl ^^ISlo^ tiV-i-ofl ^o^^ 

-B-7l# 7l^V(organic source gas phase)* ^^7] 7]^ ^^^S. ^'U^\7\] ^^^}^ 

^^^1:= (shower head)* X^s^-^ ^^^l ^ 

>^V7l A>^^ ^IJ^S -^7l -H-711- 7l>^-i- ^^^Aj^l^ ^^HlCsOUrce 

chamber ) , 

^1-71 4li ^T-7l ^^lH<^l^i ^7l -B-7l# 4li 7lAj-ol -^71 # 

^7l -B-711- 71 ^^71 tiV-g- ^nt3lS o]^^}7] o]^ 7}^mr ^l^^Vfe 

o]^ 7}^ ^^€* JLWfe i^^rV^ ^^^S. -a-7l# 71^1- 

[^^^J- 2] 

^11*<]-<H1 9X<^^^. 

^^7] A>^4^1^s]- >^i-7l 7l^ ^l^lJ69nAfloil £<y£l^ A]:^-]?11-( shower curtain)* 
^^l-^S *m -^711- 7]^ 
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l^^^J- 31 

^>7l o]^ 7}^ ^^^^S.^B\ ^j-7l 4ii ^flHl ^flS. ^^SlJL o]^ 7>i 

^S-S] ^7] 4li ifl-^S. oi^^ ^^<^] ^^^Sl«>l ol^i 7>>i7]- ^7] 

^7] n^S-^B] ^1-7] iflS. <?1^>H1J1 -^1-71 o]^ 7}^<=^] S^sflA-] ^ 

^S]^ ^7] -^711- 4li 71^1-^ ^7] ^#^>^ -i-S.<y ^711- 71 

^ -6-71 # 7]^ o]^S.m Cl 

^7] ^flWl iflofl ^^ISlol o]^ 7>^ ^'^^^^B.-l <el<i]£l^ -S-71 o]^ 

7l-:^i» ^^^1^ '^]^ ^^^1- C-l i#*>^ ^^IJ^S. 

^711- 7l^^ ^J-^1. 

^I3i]-<^1 51^ ^i, 

^1^ 7}^ ^^>^^ ^^l^^l ^1-71 O]^ 7}^ ojog^ «J-%1=^S. 
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